Abstract enterprise resources planning (erP) systems enable central and integrative control over all processes throughout an organisation by ensuring one data entry point and the use of a common database. this paper analyses the attitude of healthcare personnel towards the use of an erP system in a Spanish public hospital, identifying influencing factors. This research is based on a regression analysis of latent variables using the optimisation technique of partial least squares. We propose a research model including possible relationships among different constructs using the technology acceptance model. our results show that the personal characteristics of potential users are key factors in explaining attitude towards using erP systems.
Introduction
The worldwide economic recession has been associated with budgetary reductions for healthcare organisations (Willard et al. 2012) . Lack of public funds demands new action to maintain the quantity and quality of public healthcare services. A hospital manager needs to achieve maximum output for the least input of effort, while balancing all care delivery factors efficiently, in order to maintain an optimal level of quality (Eastaugh 2010) . In this context, information technologies (IT) play a very important role because of their ability to reduce costs and increase efficiency. Although public health lags behind general healthcare and other industries in the adoption and implementation of IT (Burke & Evans 2003) , public healthcare organisations are increasingly adopting new IT innovations that require coordinated use by many of their members (Helfrich et al. 2007 ).
IT innovation is usually defined as the adoption of a new technology by individuals or organisations in relation to their technological environment (Becker & Whisler 1967) . However, it has also been defined as the adoption of IT that is new to an organisation although previously used by other organisations (Aiken & Hage 1971) . Advances in IT have significantly changed the way computerised information systems can be used in hospitals (Li & Collier 2000) . Traditionally, IT aims to enhance both the quality and the efficiency of healthcare management (Chaudhry et al. 2006) . However, IT can also enhance the dynamic capabilities of healthcare organisations (Leung 2012) . For instance, Singh et al. (2011) found that IT enhanced the ability of healthcare organisations to handle unexpected external events.
Hospitals are complex and multi-functional institutions that require sophisticated systems to integrate clinical and management functions. Some IT innovations in Spanish public hospitals focus on integrating data within the hospital environment by using enterprise resources planning (ERP) systems. ERP systems enable central and integrative control over all processes throughout an organisation by ensuring one data entry point and the use of a common database (Davenport 1998) . In ERP systems, all the main business functions, such as finance and accounting, human resources, supply chain, sales and customer services, manufacturing and logistics, are combined into a single, integrated software platform that runs over a shared database (Newman & Westrup 2005) . Stefanou and Revanoglou (2006) identified two approaches to integrating information in hospital settings: the complete approach and the partial approach (see Figure 1 ). The complete approach is based on one single integrated modular program that encompasses clinical, administrative and financial data (e.g. patient admission and discharge information, the location of first-aid kits, invoicing and pharmacy data), using different applications. This approach gives a multi-functional perspective encompassing all areas of the business. Due to the integrated nature of the system, the same information is shared by different areas. This represents the re-engineering of processes, resulting in major organisational changes that affect both the way work is carried out and the way centralised information is controlled. Anderson (1997) maintained that personnel may reject these integrated systems because they are reluctant to change their work routines and may view closer supervision as potentially problematical. Soh, Sia and Tay-Yap (2000) argued that this 'complete integration approach' to implementing ERPs is not entirely appropriate for hospitals because their research findings demonstrated significant misalignment between software functionality and organisational requirements due to particular characteristics of healthcare organisations. Partial integration involves using different modules, which are connected to each other so that data can be transferred between them. The ERP's administrative and financial modules are connected to other modules via a series of separate applications (e.g. radiology, laboratory).
The current trend in the healthcare sector is to implement IT innovations that focus on improving efficiency in hospitals. ERP is a suitable information system for supporting management of organisations such as hospitals (van Merode, Groothuis & Hasman 2004) in relation to improving their efficiency. Initially, processes of 'partial integration' were implemented, using the administrative and financial modules of ERP, and keeping specific applications for other areas. ERP systems are usually employed to facilitate integration of all functional areas within an organisation (Kansal 2006) . In the case of hospitals, they are used to achieve, as a minimum, integration of planning within the financial area. ERP systems have been developed in response to the need to manage across global businesses, a difficult task that is even more difficult in organisations such as hospitals, where each business unit uses different systems and technologies (Imra, Murphy & Simon 2000) .
Although ERP is an important software system in operations management its implementation affects technologies and people (Yusuf, Gunasekaran & Wua 2006) . IT, by itself, cannot by influence the productivity of a company because the main efficiency factor lies in the way people use the technologies (Botta-Genoulaz, Millet & Grabot 2005) . User attitude has been defined as a predisposition to respond favourably or unfavourably to a computer system or application (Melone 1990) . Users may form attitudes towards using a system, which in turn influences their productivity through the quality or quantity of system usage, and other important traits such as job satisfaction and loyalty towards the organisation (Nah, Lau & Kuang 2001 . Therefore, user attitude towards ERP systems is critical to the effectiveness and sustainability of these innovations in hospitals (Ochieng & Hosoi 2006; Weiner, Lewis & Linnan 2009) .
User attitude towards ERP systems can depend on a number of different factors, such as organisational support or users' personal characteristics. To improve efficiency and effectiveness of ERP systems in hospitals, healthcare managers need to research factors that affect users' attitude towards using these systems. In this particular field, the technology acceptance model (TAM) is widely used to explain IT users' affective and behavioural responses (Youngberg, Olsen & Hauser 2009 ). TAM can be applied to a variety of technologies, although the constructs of TAM do need to be extended by customising factors for specific IT and sectors (Calisir, Gumussoy & Bayram 2009 ).
Research
The present research analysed attitudes of healthcare personnel in a Spanish public hospital towards using an ERP system and identified influencing factors. The purpose was to develop a deeper understanding of these factors and create an opportunity to explore relevant actions that might be carried out to boost the adoption of IT by potential users.
Conceptual framework and hypotheses

Background
Previous research has focused on exploring critical factors related to the success and failure of an ERP implementation process (Berchet & Habchi 2005; Bingi, Sharma & Godla 1999; Finney & Corbett 2007; Muscatello, Small & Chen 2003; Nah et al. 2001; Santamaría-Sánchez, Núñez-Nickel & Gago-Rodríguez 2010) , including top management support, user training and education, change management, business process re-engineering and effective communication (Bradford & Florin 2003; Finney & Corbett 2007; Gargeya & Brady 2005; Ngai, Law & Wat 2007; Ragothaman 2012) . These critical success factors are helpful and appropriate in explaining both an initial failure and an eventual success of IT implementation (Akkermans & van Helden 2002) . However, making an ERP system work is more than an issue of technical expertise or social accommodation; it is an ongoing, dynamic interaction between the ERP system, different groups in the organisation, and external groups, such as vendors, management consultants and shareholders (Newman & Westrup 2005) . ERP systems might be implemented successfully from a technical perspective, but success depends on the attitudes of the ERP users towards using the system (Kwahk & Kim 2007; Kwahk & Lee 2008) .
A number of studies have identified factors related to ERP system acceptance. Ramayah and Lo (2007) examined the impact of shared beliefs concerning the benefits of an ERP system. Their findings support the view that perceived ease of use partially mediates the effect of shared beliefs concerning the usefulness of the ERP. Amoako-Gyampah and Salam (2004) found that both training and project communication influence shared beliefs that users form about benefits of ERP systems; and that shared beliefs influence perceived usefulness and ease of use of this technology. Bueno and Salmerón (2008) analysed the influence of top management support, communication, co-operation, training and technological complexity in ERP system acceptance.
Other factors related to the predisposition of users to new technology have also been considered. Shivers and Charles (2006) showed that readiness for change is a significant predictor of attitude towards using the ERP system. Lee et al. (2010) examined the impact of organisational support on behavioural intention regarding ERP implementation. Sternad Gradisar and Bobek (2011) examined a wide range of external factors that could influence the intention to use an ERP system, including technological innovativeness, computer anxiety, computer self-efficacy, computer experience, data quality, system performance, user manual helpfulness, ERP functionality and business processes fit, social influence, ERP support, ERP communication and ERP training.
For many decades now, managers in the healthcare sector have tried to maximise the efficiency of hospitals without reducing the quality of healthcare provided to patients (Pizzini 2006) . In recent years, the problem has been exacerbated by insufficient public resources to meet an ever-increasing demand for healthcare service, which has in turn translated into a greater demand for information systems such as ERP. Hospital information systems are usually heterogeneous and autonomous (Khoumbati, Themistocleus & Irani 2006) and integrated management systems can be applied to improve the efficiency of a hospital sector. These integrated systems can improve hospital processes and reduce operating costs (lshawi, Themistocleous & Almadani 2004; Berchet & Habchi 2005; Kansal 2006 ; van Merode, Groothuis & Hasman 2004) . In particular, such systems are becoming an essential part of modern healthcare, being viewed as enterprise information systems or ERP systems that address the needs of the whole healthcare sector (Duan, Street & Xub 2011) . However, it is not easy to deal with this type of integration process in hospitals. Major problems that arise in most ERP adoptions do so because of organisational issues, such as social and cultural barriers, and user resistance, rather than technical issues (Pan et al. 2007 ); and company business processes being substituted for the business processes of the ERP system (Portougal 2005) . In hospitals, ERP systems may be welcomed by personnel if they provide a direct benefit to their work and ease their work practices (Nicolau 2004). However, the previous literature does not provide much information about attitudes of ERP users in hospitals that contributes to a wider understanding of ERP in this context.
TAM and hypotheses
TAM (Davis, Bagozzi & Warshaw 1989 ) is a highly economical, predictive and robust theoretical framework to explain the intention to use IT (Liu & Ma 2006) , and it is commonly applied in IT research (Lee et al. 2010) . TAM proposes two important determinants for analysing what causes people to accept or reject IT: perceived usefulness and perceived ease of use. Perceived usefulness is defined as the degree to which a person believes that using a particular system would enhance his or her job performance. On the other hand, perceived ease of use refers to the degree to which a person believes that using a particular system would be free of effort. TAM has been tested primarily on the adoption of technologies that are relatively simple to use in environments in which adoption was voluntary (Brown et al. 2002) . However, ERP systems are implemented in organisational settings and are complex to use (Nah, Tan & Teh 2004) . Further review of the literature revealed that recent research has expanded on the acceptance of technology, especially in an organisational context in which the technology is mandatory such as public hospitals. Several researchers have recommended that TAM be revised to address user attitude, intent and behaviour when applied to complex IT in organisational settings where usage is generally considered mandatory (Nah et al. 2004 ). Because ERP users have an impact on other people, they cannot choose to avoid the system, regardless of their attitude towards the ERP system (Sternad et al. 2011) . Therefore, following (Nah et al. 2004) , we analysed users' attitudes towards using an ERP system by looking at their voluntary mental acceptance of the system in a Spanish public hospital (Figure 2) .
According to Davis, Bagozzi and Warshaw (1989) , perceived ease of use and perceived usefulness exert their influence on individuals' attitudes towards using a system as follows: if individuals perceive a system to be useful for their jobs or to be easy to use, if they see the system performing its tasks well, and if the results are discernible and match the individuals' goals, then the individuals tend to have a more positive attitude towards using the system. Consequently, our model hypothesises the following: (H1) Perceived ease of use has a significant effect on the perceived usefulness of ERP systems; (H2) Perceived ease of use has a significant effect on the attitude towards using ERP systems; (H3) Perceived usefulness has a significant effect on the attitude towards using ERP systems.
This study includes a number of external factors to help to examine the attitude toward using ERP systems in a Spanish public hospital. We placed these external factors into two groups: one representing users' personal characteristics and the other representing organisational support. External factors in the first group include two constructs: the user's prior experience of IT and the user's age. Previous studies have demonstrated that experience with computers and age influence a user's attitude towards using computers (Shoham & Gonen 2008) . The experience level of potential users could be a key factor influencing the attitude towards using the IT. Messineo and DeOllos (2005) found that experience level is key to the success of the IT. Jiang et al. (2003) found evidence that experience needs to be incorporated into the model in order to realize the relationship of experience to the success of the system. Therefore, experience with computers appears be an important factor for the acceptance of the technology in this Spanish public hospital (Calisir, Gumussoy & Bayram 2009; Venkatesh & Bala 2008) . The next hypotheses include: (H4) The level of experience in the use of computers has a significant effect on the perceived usefulness of ERP systems; (H5) The level of experience in the use of computers has a significant effect on the perceived ease of use of ERP systems.
An ERP system is a disruptive technology that may be shunned by potential users (Quattrone & Hopper 2005) . The alignment of the standard ERP processes with the company's business processes has, for a long time, been considered to be a critical step in the implementation process (Botta-Genoulaz, Millet & Grabot 2005) . This is because process re-engineering is frequently linked with ERP implementations (Wenrich & Ahmad 2009 ). Potential users are faced with acquiring new IT skills on a steep learning curve (Thuemmler et al. 2009 ), which is not always in line with the way they usually work. Sometimes, some older users do not perceive the technology to be useful if it does not fit with the way they like to work. On the other hand, younger users tend to find it easier to use new IT because they have a high IT learning rate and they may also view a change in IT as an opportunity for promotion. This leads to hypotheses: (H6) Younger users perceive the usefulness of ERP systems to be higher; (H7) Younger users perceive the ease of use of ERP systems to be higher.
The second group of external factors deals with organisational support. It includes ERP training and ERP support. ERP training is defined as the degree to which users think that they have had enough formal and informal training during and after ERP implementation. The effective implementation of IT innovation often requires hefty investments of time and money in technology start-up, training, and user support (Katherine & Knight 2005) . Training provided to potential users can have a significant influence on the perceived ease of use and perceived usefulness of the ERP system (Bradley & Lee 2007) . Training can facilitate learning processes and illustrate the relative advantages of the technology in order to improve attitudes towards using it in hospitals (Robinson et al. 2005) . Consequently, the following two hypotheses were generated: (H8) ERP training has a significant effect on the perceived usefulness of ERP systems; (H9) ERP training has a significant effect on the perceived ease of use of ERP systems.
The availability of various types of support services should lead to a greater understanding of a particular technology's potential, and may enhance the users' expectations of the usefulness of the technology (Carr et al. 2010) . ERP support means there is an adequate support service for ERP users (Lee et al. 2010) and it could affect the perceived usefulness and ease of use of the system in this Spanish public hospital. Thus, the last group of hypotheses includes: (H10) ERP support has a significant effect on the perceived usefulness of ERP systems; (H11) ERP support has a significant effect on the perceived A field survey was employed to test our research model. The study was carried out in a Spanish hospital foundation (FHM) located in Madrid. Its hospital information system (HIS) is a set of procedures and functions directed towards the collection, production, assessment, storage, recovery, and distribution of items of information within the organisation and is oriented towards promoting the flow of these items from the points where they are generated to the final intended recipients. The HIS comprises three modules with the following functions: Module 1: human resources (personnel management and management of shifts) and payroll; Module 2: financial and cost management (supplies, general accounting, analytical management and management of costs, payment of suppliers' invoices, inventory management and maintenance), supporting services (catering, dietetics and kitchen) and executive information system; and Module 3: patient care management (admission of in-patients, waiting lists, emergencies and emergency boxes, external consultations, electronic clinical history, invoicing to the customer), and clinical management (management of operating theatres, radiology, out-patients, ward control points, control infrastructure, generation of medical reports, pharmacy, pathology and nursing units, document manager, medical protocols, laboratory). Partial integration involves the ERP's administrative and financial modules (Module 2), connecting them via a series of specific applications (Figure 1 ). The ERP software that had been chosen for Module 2 was SAP R/3. SAP R/3 is an immensely powerful but notoriously complex system. The selection of SAP R/3 for Module 2 was well documented, and its implementation has generally been portrayed as successful. In this paper, we have attempted to explore attitudes towards using SAP R/3 in this Spanish public hospital, and to examine the impact of personal characteristics of users and organisational support in greater depth.
The study took place among all SAP R/3 users in FHM. Data were collected in September 2011. Almost all ERP users participated in this research. The response rate was over 80%, with a total of 59 valid replies collected. The questionnaire had several items related to each of the constructs included in the model. The survey items were measured using a 7-point Likert scale. All items ranged from 1 (strongly disagree) to 7 (strongly agree). Theoretical constructs were operationalised using validated items from prior research. Perceived ease of use, perceived usefulness and attitude toward using SAP R/3 in FHM were measured using items adapted from Davis (1989 Davis ( , 1993 , Davis et al. (1989) and Mathieson (1991) . The measures for the 'training' and 'support' items drew their inspiration from Bramble et al. (2010) and Carr et al. (2010) .
This research is based on a regression analysis of latent variables using the optimisation technique of partial least squares (PLS) to develop a model that represents the relationships between the seven proposed constructs measured by many items. The PLS is a multivariate technique to test structural models (Wold 1985) , and it offers the advantage of allowing the entire research model to be tested at once. The PLS method estimates the model parameters, which minimise residual variance of the whole model dependent variables (Hsu, Chen & Hsieh 2006) , does not have any particular parametric requirements (Chin 1998) , and is recommended for small samples with non-normal data (Hulland 1999 Figure : The research model require big samples due to the sensitiveness of the chisquare test. Basically, the objective of PLS modelling is to predict dependent variables, latent and manifest, maximising the explained variance of the dependent variables and minimising the residual variance of the endogenous variables (Lévy, Valenciano & Michal 2009 ). The PLS method is oriented more towards the predictability of the model (Chin & Frye 2003) and the stability of the estimates can be measured by the student t statistic, issued from a bootstrapping made over random samples (Efron & Gong 1983) .
Data analysis and results
Data analysis was conducted by using VisualPLS v.1.04 and carried out in accordance with a two-stage methodology where the measurement model is developed and evaluated first, separately from the full structural equation model (Gerbing & Anderson 1988) . Accordingly, the first step was to establish the convergent and discriminant validity of the constructs. The convergent validity of each construct is acceptable if the loading is higher than .505 (Falk & Miller 1992) . Table 1 shows that all variables comply with the established conditions, and presents the percentages per category. Reliability makes it possible to measure the internal coherence of all indicators in relation to constructs. To verify the reliability of each indicator, Cronbach alpha coefficients (Cronbach 1970 ) and composite reliabilities coefficient (Werts, Linn & Jöreskog 1974) were utilised, each ranging from 0 (no homogeneity) to 1 (maximum homogeneity). Both parameters are taken into account, as the first considers the contribution made by each indicator to the construct, while the second takes the loading of each item into account. Table 2 indicates the values of each coefficient. Composite reliabilities are over the minimum acceptable limit of .70 (Gefen, Straub & Boudreau 2000; Nunnally 1978 ). Cronbach alpha coefficient levels are also shown in Table 2 . They were all above .70, which is recommended for confirmatory research (Churchill 1979) . The constructs 'PE' and ' AGE' do not need to fulfil this last condition: we do not need to measure their internal coherence because they have only one item. Table 3 describes the correlation of latent variables. After individual item reliability and convergent and discriminate construct validity were established, the structural model was examined. To test hypotheses H1 to H11, a PLS analysis was performed. Regression coefficients were based on a bootstrapping of 100 samples (Efron & Gong 1983) and not on a samples estimator, which permits the generalisation of the results and the computation of the t-value for each hypothesis (Lévy, Valenciano & Michal 2009) . Results are presented in Figure 4 and Table  4 , which summarise relationships between the different constructs. The predictive capability of the model is satisfactory because all R-squares are higher than .10 (Falk & Miller 1992 ).
Discussion and conclusion
The TAM was extended in this research, through the addition of users' personal characteristics and organisational support within the context of attitude towards using ERP systems in this Spanish public hospital. Findings suggest that TAM is a valid model that can be used to predict the attitude of healthcare personnel towards using these systems. This study confirms the three hypotheses in the proposed model based on three basic relationships set up in TAM, which suggests a significant positive relationship between perceived ease of use and perceived usefulness. Based on our research model, this hypothesis (H1) was supported. Our results also support the relationship between perceived ease of use and attitude towards using ERP systems (H2). In similar results to those found in the literature, our results indicate that perceived usefulness has a positive and significant relationship with attitude towards using ERP systems (H3). Therefore, results of this study in a Spanish healthcare organisation support existing research involving ERP systems. Personal characteristics of ERP users also appear to be important for explaining users' attitude towards using ERP systems. We noted a significant relationship between prior experience with IT and perceived usefulness (H4). A significant relationship between prior experience with IT and perceived ease of use was also found (H5), making prior experience the most relevant variable for explaining users' attitude. Thus, technological experience proved to be a key factor in explaining the attitude towards using the ERP in this Spanish hospital. When people have experience in using specific IT, they will tend to know its functions and how to use it, therefore becoming more familiar with it. It has been suggested that knowledge acquired from past experience shapes attitudes towards using new IT. More importantly, there may be differences between experienced and inexperienced users in their attitude and intention to use ERP systems in FHM. From a practical point of view, these two significant relationships highlight the role of previous experience with IT in attitude towards using IT, and should be noted by healthcare technology developers. During the development and implementation process, technology developers and implementation teams might consider this variable as a key factor influencing the acceptance of ERP systems by healthcare personnel.
The age of users has been identified as another relevant external variable influencing the attitude towards using ERP systems. We found that age influenced the perception of the usefulness (H6) of ERP systems. This relationship showed that younger users in this Spanish public hospital were more likely to perceive ERP systems to be useful. This is a significant result. For instance, if older workers begin to feel inferior to younger workers in their respective work environments for a variety of reasons, including technological obsolescence, these feelings may translate into work habits and patterns that are difficult to change. However, the relationship between age and perceived ease of use (H7) was not supported.
Contrary to other research (Carr et al. 2010) , we found no significant relationship between organisational support variables and perceived usefulness and ease of use and relationships between these variables (H8, H9, H10, and H11) were not supported. Therefore, the training and support programs did not modify attitudes toward using ERP systems in this hospital. The reason could be that training and support programs were not as good as they should have been. An ERP system is not easy to use. It requires training prior to use, as it is rigid and not user-friendly, in contrast to other healthcare IT systems, which are fairly simple to use or are familiar to healthcare personnel. The company setting up the SAP R/3 originally committed to providing some training courses to familiarise staff with the use of the new system. The courses were broken down into modules, and were given to people in intermediate positions who could train their subordinates. Some ERP users received courses in just one day! Although for those personnel with a limited numbers of simple tasks one day may have been sufficient, these people did not have a clear idea of what an ERP is really about and how important the data that they are providing to the system are for the whole organisation. If personnel lack an overall vision of the information system, this might be due to a lack of training about the true implications of an ERP system in FHM. Therefore, the lack of training in this case did not improve the attitude towards using the ERP system. Some training courses that had been envisaged did not take place as expected, and the opportunity to get a better acceptance of this IT was lost. Support programs had similar problems. If this core process of training and support programs is under-performing, it is highly likely that the attitudes of many healthcare personnel will also not be ideal. In addition to the theoretical contribution, our research model suggests important practical implications for improving attitudes towards using ERP systems, and furthers understanding about the acceptance process for this IT in hospitals. Results of this research can be used to direct hospitals towards successful paths for supporting the implementation of ERP systems. Based on our findings, the following recommendations to hospitals can be made: (a) during the development and implementation phases of ERP systems, technology developers and implementation teams might consider relevant personal characteristics of potential users because this is a key factor in improving attitudes towards using these systems; (b) training and support programs should be properly designed and put into action. These programs can be expensive and they will be ineffective if they are not focused on enhancing perceived usefulness and ease of use of the ERP system. Future research might investigate the importance of influences such as national differences and the role of technology in hospitals as predictors of perceived ease of use and usefulness. It would also be interesting to analyse this problem in the light of other theories such as social exchange theory or social network theory. A social relationship refers to a relationship between different members of an organisation and social theories might further explain the social changes that occur in a hospital during an ERP implementation process, as well as attitudes and behaviours of ERP users. These same variables could also be measured over time to capture the dynamic nature of the research model.
